Remarks 

Claims 13 to 23 remain pending in this application. Claims 18 and 19 have been 
cancelled without prejudice. New Claim 23 been added. Applicants submit that no new matter 
has been added in the new claim. Applicants request the Examiner to reconsider the rejections 
based on the following arguments: 

Information Disclosure Statement 

In response to the Examiner's indication that the listing of references in the specification 
is not a proper information disclosure statement, Applicants submit that an Information 
Disclosure Statement was filed January 4, 2002 and a Supplemental Information Disclosure 
Statement was also filed on July 8, 2003. Therefore, it is believed that the known references 
have been properly cited to the Office. Applicant notes that the Supplemental Information 
Disclosure Statement has not been acknowledged by the Examiner, accordingly, please find 
enclosed copies of the Supplemental IDS as filed and Applicant requests the Examiner to 
acknowledge the cited references listed thereon. 

Drawings 

Applicants acknowledge and thank the Examiner for acceptance of the replacement 
drawings of December 11, 2003. 

Specification 

Applicants submit that a new Substitute Specification has been submitted herewith to 
comply with the Examiner's rejections to the informalities. 

Claim Objections 

Claim 13 has been objected to by the Examiner. Claim 13 has been amended to correct 
the informalities pointed by the Examiner. In particular the "s" in system in now not capitalized 
and the second period has been removed. 

Claims 18 and 19 have been cancelled without prejudice. Therefore, this objection has 
been rendered moot. 
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Rejection under 35 U.S.C § 112 

Claim 18 has been rejected under 35 USC 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 18 has been cancelled without prejudice. Therefore this rejection has been 
rendered moot and the Applicants request the Examiner to withdraw this rejection. 
Rejection under 35 U.S.C § 103 

Claims 13 to 22 have been rejected under 35 USC 103(a) as being unpatentable over 
Mauze, et al. reference (USP 6,375,672) in view of Garcia et al reference (USP 4,634,403) . 

Applicants respectfully traverse this rejection. 

The Mauze reference discloses a device that for collecting and analyzing a physiological 
fluid from the skin. In particular, the Mauze reference discloses a body and sensors. The body of 
the device includes a piercing end( See Abstract and Figure 1). As described in Column 3, lines 
19 to 25, and shown in Figure 1 of the Mauze reference, the body 12, has a channel 20 that 
extends from the vicinity of the tip 1 8 proximally. The channel 20 has a distal opening 22 from 
which a physiological fluid can enter and a proximal opening 23 at its proximal end to provide a 
stop junction for the capillary action. The Mauze reference in Figures 6 and 7 disclose a method 
of making the sampling needle 10 with silicon integrated circuits. Therefore, Figures 6 and 7 
show intermediate steps during production of a sampling needle 10 and therefore these figures do 
not show a needle with an open capillary channel. 

The Mauze reference further discloses a method of making a sampling needle with a 
channel. As described in detail in Column 6, lines 49 to 67 and column 7, lines 1-19 and in 
Figures 8 to 12, the reference how a layer of silicon nitride 48 is applied to close the channel 46. 
An opening 50 is formed in areas left unoccupied by silicon nitride 48 (see Figure 10). 
Applicants respectfully submit that the opening 50 formed is a localized opening and that there is 
no opening along the length of the capillary channel. Further the Mauze reference discloses that 
the openings are left for introducing sensing chemicals for access by the physiological fluid that 
will flow past in the sampling channel. This would not be possible with an opening along the 
length of the capillary channel but is only possible with localized openings. Applicants further 
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submit that in column 7, line 15 actually teaches away from the present invention since it is 
preferred that the openings are absent in the shaft portion. 

Applicants respectfully submit that the combination of reference does not teach or 
disclose "at least one capillary channel is open to the outside in an area which comprises at least 
a part of the longitudinal extension of the capillary structure" as claimed in the current invention. 

In view of the above, the Applicants request the Examiner to withdraw the rejection under 
35U.S.C§103. 
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Conclusion 



Applicants have filed a complete response to the outstanding office action and only 
allowable claims remain pending in this application. In view of the above, Applicant(s) request 
the Examiner to withdraw all rejections. If a personal conversation will expedite the prosecution 
of this application, the Examiner is requested to call the undersigned at 317-521-2851. 

The Examiner is hereby authorized to charge Deposit Account No. 02-2958 for any fees 
associated with the filing of this Amendment. A duplicate copy of this sheet is enclosed. 



Respectfully submitted, 





Roche Diagnostics Operations, Inc. 
9115 Hague Road, Bldg. D 
Indianapolis, IN 46250-0457 
Telephone No. : (3 1 7) 52 1 -285 1 
Facsimile No.: (317) 521-2883 
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SYSTEM FOR WITHDRAWING SMALL AMOUNTS OF BODY FLUID 



REFERENCE TO RELATED APPLICATIONS 

[0001] The present application is based on and claims the priority of 
German Patent Application No. 10134650.6, filed July 20, 2001, which is 
hereby incorporated by reference in its entirety: 

TECHNICAL FIELD 

[0002] The present invention relates to the field of body fluid 

analyses in order to make a diagnosis or to monitor the concentration of 
metabolic parameters such as the blood glucose concentration. 

BACKGROUND 

[0003] The invention concerns a system for withdrawing small 
amounts of body fluid comprising a drive unit with a holding device for a 
disposable lancing unit which has a holding area and a capillary structure 
connected to the holding area. The capillary structure has at least one 
capillary channel and a tip for piercing the skin which faces away from the 
holding device. At least a part of the longitudinal extension of the capillary 
structure is open towards the outside. 

[0004] Systems for withdrawing body fluids are already known in the 

prior art in which the body fluid is taken up into a disposable element. Blood 
collection and analytical systems are known from the document EP 0 199 
484 which comprise a disposable unit with a capillary to collect body fluid 
and transport the body fluid into a detection area. The further development 
of this concept is described in WO 97/42888. The arrangement described 
herein is particularly suitable for collecting relatively small amounts of body 
fluids which is primarily accomplished by pressing a ring onto the area 



surrounding a collection site and a pumping movement. A system for 
analysis based on small amounts of interstitial fluid is known from EP 0 723 
418. For this purpose a very thin closed hollow needle is inserted into the 
dermis and interstitial fluid is conveyed through the needle to a test zone by 
applying pressure to the area surrounding the puncture site. A highly 
miniaturized arrangement which also utilizes a closed needle to withdraw 
body fluid is known from US 5,801,057. A particular advantage of this 
arrangement is the extremely thin needle which can be inserted at least into 
the arm region of a patient without essentially any pain. 

[0005] Whereas the arrangement described in US 5,801,057 already 
fulfils numerous practical requirements, some features are in need of 
improvement. A general problem with the sampling devices according to the 
previously mentioned document is to manufacture the hollow needle cost- 
effectively and as small as possible. Miniaturization which is in particular 
desirable with regard to minimizing the pain caused by the lancing process 
and minimizing the size of the puncture wound results in high manufacturing 
costs for the very thin closed needles and there are additional fundamental 
feasibility problems. 

SUMMARY 

[0006] It is against the above background that the present invention 

proves certain unobvious advantages and advancements over the prior art. 
In particular, the inventor has recognized a need for improvements in 
System for withdrawing small amounts of body fluid. 

[0007] According to the present invention the requirements for 
systems for withdrawing small amounts of body fluids are met using 
needles with an open capillary structure instead of the closed needle 
designs known in the prior art. This not only results in considerable 
advantages for the manufacturing process by making it possible to 
manufacture the sampling system in a cost-effective and simple manner, 
but it also results in major advantages in the collection of body fluids since 
this does not only occur through the cannula tip of the hollow needle as in 



the case of closed needle designs but also through the open area of the 
capillary structure. Moreover one can also utilize the advantage that the 
open channel area of the needle, even when it is still inserted, is able to 
collect blood from the skin surface and transport it to a detection zone. 

[0008] One particular field of application of systems for withdrawing 
small amounts of body fluid is the so-called spot-monitoring in which the 
concentration of particular analytes present in the body fluids is determined 
at a particular time. Such measurements can be carried out repeatedly at 
time intervals in order to monitor a change of the analyte concentration. 
Such an analysis using disposable test elements has proven to be 
particularly advantageous especially in the field of blood sugar 
measurement by diabetics. If excessively high blood sugar values 
(hyperglycaemia) occur in a diabetic over a certain period of time, this can 
lead to serious long-term damage such as blindness and gangrene. If, on 
the other hand, a diabetic falls into a state of hypoglycaemia because he 
has for example injected too large a dose of insulin, this can become life- 
threatening if the diabetic falls into a so-called hypoglycaemic shock. In 
contrast a regular control of the blood sugar level enables the diabetic to 
avoid hyperglycaemic and hypoglycaemic states and also permanently 
learn how to coordinate his eating habits, bodily activity and insulin 
medication. In addition to improving and maintaining the health of diabetics, 
regular blood sugar monitoring also has considerable overall economic 
advantages since the high costs for secondary diseases can be avoided. 
The reasons which prevent a more widespread and consequent use of 
blood sugar monitoring are primarily the pain caused by the required body 
fluid collection and the extensive handling steps of the common systems in 
the market. With the current widely used systems the diabetic or medical 
staff must firstly obtain a drop of blood which is usually from the finger pad. 
If this is to be carried out with as little pain as possible, so-called lancing 
devices are used. A lancing device must be firstly loaded with a lancet, 
tensioned, placed on the body surface and triggered. After the lancing 
process the user has to knead his finger in order to convey a drop of blood 
out of the puncture wound which should be as small as possible. Before this 
procedure the diabetic has to already place a test strip in a blood sugar 



measuring instrument and activate it. The drop of blood can now be applied 
to the test strip and after for example 10 seconds a blood sugar 
measurement is available. The user now has to also dispose of the spent 
lancet and test strip. The present invention enables the process of blood 
sugar measurement to be greatly simplified by providing a so-called 
integrated system in which only one(disposable) unit carries out the lancing, 
sampling and analytical reaction. 

[0009] A system according to the invention serves to withdraw small 
amounts of body fluid. In this context body fluids are understood in 
particular as blood, interstitial fluid and mixtures of these body fluids. 
Whereas in conventional systems for blood collection this is usually carried 
out on the finger pad, the collection system according to the invention can 
also be used to withdraw blood from other sites on the body such as the 
forearm. 

[0010] A disposable lancing unit for withdrawing small amounts of 

body fluid according to the invention has a holding area which is connected 
to the proximal end of an elongate capillary structure having at least one 
capillary channel to transport body fluid. The distal end of the capillary 
structure is suitable for piercing skin and at least a part of the capillary 
structure is open to the outside along its longitudinal extension. A capillary 
structure is understood within the scope of the invention as a body which 
transports body fluid as a result of capillary forces towards the proximal end 
of the capillary structure when the distal area is contacted with body fluid. 
With regard to this function the capillary structure according to the invention 
is similar to the hollow needles described in US 5,801,057 and EP 0 723 
418. However, an important difference is that at least one area which 
comprises at least part of the longitudinal extension of the capillary structure 
is open to the outside. The longitudinal extension of the capillary structure 
extends from the proximal end which is connected to the holding area to the 
distal area which is intended to be inserted into the skin. The hollow 
needles of the prior art only have an opening at their outermost distal end 
through which body fluid can enter. In contrast the capillary structure 
according to the invention can take up body fluid over a much larger part of 



its longitudinal extension. As a rule the length of the region of capillary 
structure which is open to the outside is more than 10 % of the longitudinal 
dimension of the capillary structure and preferably more than 50 % of the 
longitudinal dimension. It is particularly advantageous for the manufacturing 
process when the capillary structure is open to the outside along its entire 
longitudinal dimension. 

[0011] Conventional hollow needles are manufactured in the prior art 

by drawing out thicker tubes. It is consequently very laborious and costly to 
manufacture very thin hollow needles of for example less than 0.3 mm outer 
diameter. In contrast US 5,801,057 proposes a different method. A first 
body which has a needle area with a channel and a measuring chamber 
which is integrally connected to the needle is etched from silicon, the 
measuring chamber and channel are subsequently sealed with a layer in 
the area of the needle. The two bodies are for example connected by 
anodic bonding. The high degree of miniaturization of the blood sampling 
device and the bonding step in the process result in very high 
manufacturing costs. Furthermore, the arrangement that is formed 
according to the previously mentioned documents of the prior art can also 
only take up liquid via the tip area of the needle. According to the invention 
it was found that it is possible to also achieve an efficient uptake of liquid 
when an open capillary is present. Examples of such open capillaries are 
described in the following: 

[0012] Open capillaries can be manufactured by photolitho-graphic 

methods like those described in the document US 5,801,057 and which are 
known from the field of semiconductor technology. It is also possible to 
provide channels, grooves etc. which are open to the outside in solid 
needles by milling, etching and suchlike. Such depressions lead from the tip 
or at least from a region adjoining the tip to the proximal end of the needle 
which is connected to the holding device. These depressions or capillaries 
do not necessarily have to run in straight lines, but can also for example be 
arranged in spirals, meanders etc. It is important that liquid is transported 
through the capillaries from the distal area of the needle into the proximal 
area. The cross-section of the capillaries can for example be V-shaped, 



semi-circular or also rectangular. It is important that a part of the cross- 
section is open to the outside so that fluid can penetrate into the capillary 
channel through the external peripheral surface of the needle. 

[0013] In addition to the already mentioned methods for incorporating 

capillary channels into rod-shaped bodies, it is also possible to generate the 
capillary channels by assembling bodies. Thus it is for example possible to 
fasten two or more solid needles together for example by welding such that 
the contact areas of the solid needles form capillary channels. In a 
corresponding manner it is also possible to twist wires together in the form 
of a stranded wire such that numerous contact areas are formed which 
generate the capillary channels. 

[0014] The capillary channels which are present in the capillary 

structure typically have a greater depth than width. The ratio of depth to 
width (generally referred to as aspect ratio) is preferably 2 to 5. The cross- 
section of the capillary channel is typically larger than 2500 |jm 2 and less 
than 1 mm 2 . As already stated above it is advantageous that the capillary 
channels are accessible to the outside such that they can also take up body 
fluid while the capillary structure is inserted into tissue. In order to achieve a 
good uptake of body fluid the area of the capillary structure that is open to 
the outside should have a length of 1 mm or more. 

[0015] The holding area adjoins the proximal part of the capillary 
structure. The holding area and capillary structure can be formed as one 
piece (monolithic) as well as be separate parts which are connected 
together by glueing, welding, press fitting or suchlike. Monolithic structures 
can be generated particularly advantageously from semiconductors using 
the known manufacturing processes for semiconductors. This can result in 
a very high degree of miniaturization. In contrast the manufacturing costs 
may be more favourable when the lancing device is manufactured from a 
separate holding area and a separate capillary structure. A lancing device 
made of separate elements can for example be formed from a metallic 
capillary structure and a holding area made of plastic. 



[0016] The proximal area of the capillary structure or the holding area 
of a lancing device according to the invention can have an evaluation zone. 
If the analyte concentration is for example evaluated by means of infrared 
spectroscopy, the detection zone does not have to contain further reagents 
to enable the analyte to be determined. Since the materials for the capillary 
structure and the holding area are usually impermeable to infrared light, 
analysis by reflection spectroscopy is preferred. For this purpose the 
evaluation zone can preferably reflect IR light which is usually the case to 
an adequate extent with metal surfaces. Plastics can for example be made 
to reflect IR light by vapour depositing or sputtering gold or aluminium. 
(Alternatively optically transparent windows can also be integrated). 

[0017] However, in the preferred case the lancing unit has a 

detection zone in which a reagent is located which undergoes a detectable 
change on contact with an analyte to be detected in the sample of body 
fluid. Typical reagents for detecting glucose are based for example on 
glucose oxidase in conjunction with a chromogenic redox system. Reagents 
are well known in the prior art for an optical evaluation which form a colour 
with glucose from the body fluid. Furthermore reagents are also known from 
the field of blood sugar test strips which allow an electrochemical detection 
of an analyte. Since such detection systems are also well-known from the 
prior art they are not described in more detail herein. 

[0018] The said reagent systems can be arranged in the proximal 

area of the capillary structure, but since there are no particularly convenient 
possibilities for immobilizing and evaluating the reagents in this area, it is 
preferable to place the reagents in the holding area. In order to wet the 
reagents with body fluid, the reagent either directly adjoins the capillary 
structure and can take up body fluid by its own capillary forces or a fluid 
connection (e.g. connecting channel, fleece etc.) can be provided between 
the capillary structure and the detection zone through which the body fluid 
can pass from the capillary structure into the detection zone. The lancing 
unit can for example be designed such that a capillary channel of the 
capillary structure is extended into the holding area and a reagent in the 
area of the holding area can be applied directly to the capillary channel 



which extends into this area. The reagent mixtures that are used are usually 
in a solid state and, due to their constituents (e.g. aluminium oxide, 
kieselguhr and suchlike), have such a high capillarity that they can take up 
body fluid from the capillary channel. 

[0019] The shape of the holding area is relatively uncritical. It can for 
example be in the form of a small cube which has a depression to receive 
the reagent mixture. Special measures are usually not necessary to mount 
the lancing unit in a drive unit, or designs can be used that are known for 
disposable lancets of conventional blood sampling systems. For example 
the holding area can have tapers into which spring elements of a holder of 
the drive unit engage in order to hold the lancing unit. The lancing unit is 
advantageously positioned within the holder in such a manner (for example 
by pressing the end of the lancing unit facing away from the tip against a 
stop) that it allows a good control of the piercing depth of the lancing unit. 
Reference is made to the document EP B 0 565 970 with regard to such a 
holder and the interaction between the holder and the disposable lancing 
unit. 

[0020] In a system for withdrawing small amounts of body fluids it 

may be advantageous to integrate a detection unit. If a lancing unit 
containing a reagent is used which changes colour or forms a colour when 
an analyte is present, the system can have an optical detection unit 
comprising a light source and a detector to detect transmitted or reflected 
light. If electrochemical detection is used, the system can have electrodes 
which contact the reagent of the lancing unit or the contacts of the lancing 
unit which in turn contact the reagent. For the evaluation the system can 
have the electronic devices known in the prior art in order to determine the 
concentration of the analyte for example by measuring the so-called Cotrell 
current. If it is intended to carry out a reagent-free analysis, the system can 
for example comprise an infrared radiation source and an infrared detector 
and devices for the spectral resolution of the radiation reflected from the 
evaluation zone. 



[0021] The collection system according to the invention additionally 
has a drive unit which, when activated, moves the holder from a first into a 
second position such that the lancing unit performs a lancing movement. 
Such drive units are well-known from the field of blood sampling systems. It 
can for example contain a spring which is tensioned by the user and drives 
the lancing unit when it relaxes. A particularly advantageous drive unit is 
described in EP B 0 565 970. 

[0022] With the lancing unit according to the invention or the 

collection system according to the invention, body fluid can be withdrawn 
while the capillary structure or a part thereof is inserted into the skin (i.e. 
withdrawal directly from the body or from body fluid emerging from the body 
on the body surface) or the capillary structure can be retracted from the 
body after the piercing operation and take up body fluid that emerges from 
the body surface. A withdrawal in which the capillary structure remains in 
the body to collect body fluid is especially suitable for sampling from the 
arm. This is due to the fact that small incisions on the arm close again very 
rapidly such that no fluid or only very small amounts of fluid emerge after 
the piercing. On the other hand the sensitivity to pain is much less 
pronounced on the arm as compared for example to the finger and thus 
when the capillary structure remains in the body this is not felt to be painful. 
As described above an advantage of a capillary structure that is open to the 
outside compared to conventional hollow needles is that fluid can be taken 
up through the open area whereas the area for taking up liquids by hollow 
needles is limited to the front end of the needle. The latter is particularly 
disadvantageous when the needle opening becomes sealed by tissue 
components during the piercing process such that no liquid or only an 
inadequate amount can be taken up. 

[0023] It also has an advantage over conventional hollow needles in 

the case of a withdrawal in which the capillary structure is retracted from the 
tissue after the lancing process. As already described capillary structures 
that are open to the outside can be much more simply and cheaply 
manufactured than closed hollow needles. 



[0024] Furthermore a withdrawal process can be carried out with the 

lancing units according to the invention which is a combination of the 
previously mentioned processes. In this combination process piercing is 
firstly carried out, the capillary structure is pulled back over a part of the 
piercing path and is allowed to reside there for a collection period of several 
seconds. An advantage of this process is that the retraction of the capillary 
structure exposes part of the lancing channel such that body fluid can 
collect in it and can enter from there into the capillary structure. 

[0025] A further decisive factor which is important for an efficient 
uptake of body fluid by means of the capillary structure is the wettability of 
the capillary channels. If capillary structures made of silicon are used, these 
are usually adequately wettable due to a silicon oxide layer on the surface. 
If metals are used for the capillary structure, these are often relatively 
difficult to wet. This can be counteracted by a number of different measures 
such as silication of the su/Eface. The wettability is usually adequate when 
the liquid in the capillaries has a concave meniscus which is synonymous 
with a wetting angle of less than 90°. 

[0026] These and other features and advantages of the present 

invention will be more fully understood from the following detailed 
description of the invention taken together with the accompanying claims. It 
is noted that the scope of the claims is definitely by the recitations therein 
and not by the specific discussion of the features and advantages set forth 
in the present description. 



BRIEF DESCRIPTION OF THE DRAWINGS 



[0027] The following detailed description of the embodiments of the 
present invention can be best understood when read in conjunction with the 
following drawings, where like structure is indicated with like reference 
numerals and in which: 

[0028] Figure 1 : Disposable lancing unit made of silicon. 

[0029] Figure 2: System for withdrawing body fluid comprising the 

lancing unit from figure 1 , a drive unit and an optical evaluation device. 

[0030] Figure 3: Capillary region of a disposable lancing unit 

composed of 2 solid needles that are welded together. 

[0031] Figure 4: Capillary structure formed from wires that are 

twisted together (stranded wire structure). 

[0032] Figure 5: Capillary structure in the form of a solid needle 

on the surface of which capillary channels are located. 

[0033] Skilled artisans appreciate that elements in the figures are 

illustrated for simplicity and clarity and have not necessarily been drawn to 
scale. For example, the dimensions of some of the elements in the figure 
may be exaggerated relative to other elements to help improve 
understanding of the embodiment(s) of the present invention. 

[0034] In order that the invention may be more readily understood, 

reference is made to the following examples, which are intended to illustrate 
the invention, but not limit the scope therof. 



DETAILED DESCRIPTION 



[0035] The following description of the preferred embodiment is 
merely exemplary in nature and is in no way intended to limit the invention 
or its application or uses. 

[0036] Fig. 1 shows a disposable lancing device in three views. The 

perspective view in fig. 1A shows that the lancing unit 10 has a capillary 
structure 11 which is arranged in a holding area 12. The holding area 12 is 
capped with a plate 13 which has a window 14. The capillary structure 1 1 is 
designed such that its distal end has a tip in order to pierce the skin. In 
addition a capillary channel 15 which is open at the top is arranged in the 
capillary structure. This capillary channel extends further inside the lancing 
unit and reaches a detection zone which is arranged below the window 14. 
The end 15A of the capillary channel can be seen in the window region in 
fig. 1B. In this case the end is visible since there is no test chemistry 
arranged above the channel. However, in the ready-to-use state a detection 
area e.g. an optical detection system for glucose is arranged above this 
end. 

[0037] Fig. 1C shows a side view of the lancing unit which shows that 

the side of the capillary channel 15 is open towards the top as well as at the 
distal end of the capillary structure. The length of the capillary structure 
shown is 1 .6 mm and the width and depth of the capillary channel 15 are 50 
and 150 jjm respectively. 

[0038] Fig. 2 shows a system (20) for withdrawing body fluid which 

comprises a lancing device as shown in fig. 1, a drive unit and an optical 
evaluation device. The figure shows a system which is based on a blood 
collection device according to EP 1034740. The lancing device of fig. 1 is 
located in the holder of the blood collection device in which a disposable 
lancet is arranged in previous systems. The drive mechanism is tensioned 
by actuating the push-button 21 and the lancing process, i.e. the movement 
of the lancing device, is triggered by operating the release button 22. In this 
process the capillary area 1 1 emerges from an exit port (not shown) in the 



cap 23 (shows by the dashed line) and punctures the skin which is located 
at the cap opening in order to collect blood. In contrast to blood lancing 
devices which are commercially available under the name Softclix Pro, the 
capillary region is not pulled back behind the cap opening but remains over 
its maximum piercing depth in the tissue or is partially retracted such that 
emerging body fluid can be taken up into the capillary. As shown in 
conjunction with fig. 1 body fluid passes through the capillaries into an 
evaluation area in which it is possible to determine an analyte. Fig. 2 shows 
an optical evaluation system which comprises a light source 24 and a 
photodetector 25. The evaluation area is illuminated by the light source 24 
(e.g. a light emitting diode) through the window 14 and radiation reflected 
from the evaluation area is captured by the photodetector 25. An analyte 
concentration is determined by an evaluation unit (not shown) in the system 
from the intensity received by the photodetector and displayed on the 
display 26. After the measurement is completed the user can remove the 
system 20 from the body surface, remove the cap 23 and eject the lancing 
unit 10. A new lancing unit can be inserted into the holder 27 of the system, 
e.g. from a magazine, for a further measurement. 

[0039] Fig. 3 shows the generation of a capillary structure by welding 

two solid needles. Fig. 3 shows that two opposing capillary channels are 
formed which are open to the outside by welding two cylindrical metal wires. 
One end of the structure that is obtained is ground to form a tip which 
enables it to pierce the skin. In the example shown metal wires made of 
medical stainless steel with a cross-section of 400 pm are used. The tip 
area 11a of the capillary structure has a length of about 2 mm. The two 
wires are welded by passing a current through the two wires, one wire being 
connected as the anode and the other as the cathode. 

[0040] Fig. 4 shows a capillary structure in the form of a stranded 

wire. In order to generate this stranded structure 40, metal wires having a 
diameter of 20 to 70 |jm were twisted together and one end was cut at an 
oblique angle to result in a tip area 40a which can pierce the skin. The 
enlargement in fig. 4 shows the tip region of the open capillary channels 
(indicated by arrows) which are formed by the adjacent wires. 



[0041] Fig. 5 shows a capillary structure 50 which has been 

generated from a solid needle. The needle has a proximal area 50b which 
can be held in a holding area. The tip area 50A of the needle is bevelled 
like conventional blood lancets in order to allow a largely painless skin 
penetration. The capillary channel 51 which is open to the outside was 
milled into the solid needle. A cross-section of this capillary channel is about 
60 x 150 pm. 

[0042] It is noted that terms like "preferably 1 ', "commonly", and 

"typically" are not utilized herein to limit the scope of the claimed invention 
or to imply that certain features are critical, essential, or even important to 
the structure or function of the claimed invention. Rather, these terms are 
merely intended to highlight alternative or additional features that may or 
may not be utilized in a particular embodiment of the present invention. 

[0043] For the purposes of describing and defining the present 
invention it is noted that the term "substantially" is utilized herein to 
represent the inherent degree of uncertainty that may be attributed to any 
quantitative comparison, value, measurement, or other representation. The 
term "substantially" is also utilized herein to represent the degree by which a 
quantitative representation may very from a stated reference without 
resulting in a change in the basic function of the subject matter at issue. 

[0044] Having described the invention in detail and by reference to 

specific embodiments thereof, it will be apparent that modification and 
variations are possible without departing from the scope of the invention 
defined in the appended claims. More specifically, although some aspects 
of the present invention are identified herein as preferred or particularly 
advantageous, it is contemplated that the present invention is not 
necessarily limed to these preferred aspects of the invention. 



CLAIMS 



What is claimed is: 

1 . System for withdrawing small amounts of body fluid comprising 
a drive unit which has a holder which is moved from a first into a 
second position when the drive unit is activated, and a disposable 
lancing unit which has a holding area that is removably positioned in 
the holder, the proximal end of an elongate capillary structure 
comprising at least one capillary channel for transporting body fluid 
being connected to the holding area and the distal end of the 
capillary structure being suitable for piercing skin, 

wherein the distal end of the capillary structure is located outside the 
skin when the holder is arranged in said first position and in said 
second position is inserted into the skin up to the puncture depth, 
wherein 

the at least one capillary channel is open to the outside in an area 
which comprises at least a part of the longitudinal extension of the 
capillary structure. 

2. System as claimed in claim 1 , in which the entire length of the 
capillary structure from the proximal to the distal end is open to the 
outside. 

3. System as claimed in claim 1 , in which the holding area has a 
detection zone for detecting one or several analytes, the detection 
zone being arranged such that it can take up body fluid from the 
capillary structure. 

4. System as claimed in claim 1 , in which the drive unit moves the 
lancing unit in such a manner that it remains in the second position 
for a time interval (collection period) and, subsequently, the lancing 



unit is moved into a position in which the distal end of the capillary 
structure is outside the skin. 

5. System as claimed in claim 1 , in which the drive unit moves the 
lancing device in such a manner that after reaching the second 
position it is moved back into a collecting position in which a section 
of the capillary structure located in the skin is shorter than in the 
second position. 

6. System as claimed in claim 1 , in which the capillary structure and 
holding area are integrally connected together. 

7. System as claimed in claim 1 or 6, in which the holding area and 
capillary structure are manufactured from a semiconductor preferably 
silicon. 

8. System as claimed in claim 6 or 7, in which the holding area and 
capillary structure are integrally manufactured from a single piece of 
material. 

9. System as claimed in claim 1 , in which the area of the capillary 
structure that is open to the outside has a channel shape. 

10. System as claimed in claim 9, in which the channel-shaped area has 
an essentially V-shaped cross-section. 

1 1 . System as claimed in claim 1 , in which the length of the capillary 
structure is in the range from 0.3 to 3 mm and the cross-section of 
the capillary structure is in the range from 0.03 to 0.8 mm. 

12. Disposable lancing unit for withdrawing small amounts of body fluid 
which has a holding area to which the proximal end of an elongate 
capillary structure is connected, said capillary structure comprising at 



least one capillary channel to transport body fluid and the distal end 
of the capillary structure is suitable for piercing skin, wherein 

an area of said at least one capillary channel which comprises at 
least a part of the longitudinal extension of the capillary structure is 
open to the outside. 



ABSTRACT 



The present invention generally relates to a system for withdrawing small 
amounts if body fluid from an animal or human. The system comprises a 
holder and a disposable lancing unit attached to the holder. The lancing 
unit also comprises an open capillary channel for transporting the body fluid 
and piercing the skin. 
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